Plasma and cellular contributions to fibrin network formation, structure and stability.
Growing evidence suggests that fibrin network structure and stability are important determinants of haemostasis and thrombosis, with alterations in fibrin structure implicated as a causative mechanism in various haemostatic and thrombotic disorders. In haemophilia, for example, deficiency of factor VIII or IX reduces the rate and peak of thrombin generation and produces coarse fibrin clots that show increased susceptibility to fibrinolysis. More recently, studies have shown significant effects of cellular activity and integrin composition on fibrin network and stability. Platelets support the formation of a dense, stable fibrin network via interactions between the alphaIIbbeta3 integrin and the fibrin network, whereas tissue factor-bearing cells regulate fibrin structure and stability predominantly via procoagulant activity. Highly procoagulant extravascular cells (e.g. fibroblasts and smooth muscle cells) support the formation of dense fibrin networks that resist fibrinolysis, whereas unstimulated intravascular cells (e.g. endothelial cells) produce coarser networks that are susceptible to fibrinolysis. Moreover, cellular contributions produce heterogeneous clots in which fibrin network density and stability decrease with increasing distance from the cell surface. Together, these findings suggest that specific plasma and cellular mechanisms link thrombin generation, clot stability and haemostatic or thrombotic outcome. Understanding these mechanisms may provide new therapeutic targets in the management of bleeding and thrombotic disorders.